Patients with schizophrenia have shorter life expectancy and one of the main causes of death is cardiovascular disease (CVD). Modifiable risk factors for CVD include diabetes mellitus (DM) and dyslipidaemia. This study aimed to establish: (a) the prevalence and correlates of DM and dyslipidaemia; (b) the proportion of those whose condition was well controlled; and (c) the incidence of undiagnosed DM and dyslipidaemia in a long-stay inpatient schizophrenia population.
INTRODUCTION
Schizophrenia is a severe, debilitating mental disorder that affects about 1% of the general population worldwide. (1) This illness is usually characterised by delusions, hallucinations, disorganised speech and behaviour, and other symptoms that cause social or occupational dysfunction. (2) Although the prevalence is low, schizophrenia places an enormous burden on the individual and society, both in terms of human suffering and economic cost. In 2003, the Australian Low Prevalence (Psychotic) Disorders Study group reported that psychosis cost the Australian government at least AUD 1.45 billion per annum, while societal costs were at least AUD 2.25 billion per annum. (3) Societal costs include loss of productivity in patients and their family, and costs to the healthcare system and the social and judicial sectors.
Medical advances in the past decades have led to improvement in healthcare and increase of average life expectancy of an individual, from 65 to 71 years. (4) However, healthcare services for individuals with schizophrenia have not improved in parallel. When compared to the general population, patients with schizophrenia have a shorter life expectancy, with a difference of 10-25 years (5) and a 2-3-times higher risk of death. (6) (7) (8) Although there is a high suicide rate, a greater portion of deaths is accounted for by natural causes of death, including cardiovascular disease (CVD), as established in a meta-analysis by Brown. (9) A recent review by Bushe et al similarly found that the main causes of mortality in schizophrenia were suicide, cancer and CVD. (10) Diabetes mellitus (DM), hypertension, obesity, hypercholesterolaemia and smoking are highly associated with CVD, and patients with schizophrenia have been found to have an increased risk for these risk factors. (11) The high prevalence of these comorbidities can be attributed to antipsychotic medication, lifestyle (e.g. poor diet, lack of exercise and higher prevalence of smoking) and genetic factors. People with mental illness are often hindered from receiving good physical healthcare. Those with schizophrenia are less likely to report physical symptoms spontaneously compared to healthy control patients, and some symptoms that are consequences of schizophrenia (e.g. cognitive impairment, social isolation and suspicion) may contribute to them not seeking care or complying with treatment. (12) One of the side effects of antipsychotics is weight gain (13) (14) (15) (16) and the subsequent predisposition to obesity. Patients with schizophrenia are often prescribed antidepressants and mood stabilisers, (17) which are associated, although to a lesser degree, with an increased risk for several physical diseases that include DM and dyslipidaemia, which are often linked to changes in body weight. (18, 19) In terms of their physical health, patients with schizophrenia have higher body mass index, (20) (21) (22) and higher prevalence of DM, (23) (24) (25) (26) dyslipidaemia (27) and CVD (28) as compared to the general population. Furthermore, studies have also suggested that these patients have a lower probability of being screened and treated for such conditions, as reflected in a study by Nasrallah et al, (29) where they found low treatment rates for dyslipidaemia and DM among patients with schizophrenia.
The aims of this study were to establish: (a) the prevalence and correlates of DM and dyslipidaemia, and the risk for DM and CVD in a long-stay inpatient population with schizophrenia; (b) the proportion of inpatients whose DM and dyslipidaemia were well controlled; and (c) the prevalence of undiagnosed DM and dyslipidaemia in this population.
METHODS
Data was collected as part of the study to assess the physical health status and functioning of inpatients with schizophrenia or schizoaffective disorder, who had stayed in long-stay wards for a minimum of one year at the Institute of Mental Health, Singapore. Patients staying in the long-stay ward mostly suffer from severe mental illness; their family members find it difficult to manage them at home and they need highly structured nursing care, (30) thus resulting in prolonged hospitalisation.
Inclusion criteria included patients in the age group of 21-99 years, and those who were able to speak and understand English, Malay or Chinese. Inpatients with intellectual disability or dementia were excluded from the study. Research staff requested nursing staff in the long-stay wards to screen and refer patients who would be able to understand the principles and give consent on whether they were willing to participate in our study. From this list, the research staff ensured that patients met the eligibility criteria before approaching to recruit them for the study. During consent-taking, patients' understanding of informed consent was ascertained by being asked questions about the contents of the consent form. The response rate for the study was 73.2%, and the main reason for not providing consent was patients' unwillingness to have a blood test done. Written consent was obtained from all inpatients. Ethics approval for the study was given by the National Healthcare Group Domain Specific Review Board.
Sociodemographic characteristics of the patients, such as age, gender, ethnicity, education, marital status, diagnosis of physical and mental illnesses, duration of illness, length of stay and details of current medications (including antipsychotics, antidepressants and mood stabilisers) were obtained from their medical records. The antipsychotic medications taken by patients were classified into six levels according to type and by chlorpromazine (CPZ) dosage: typical high; typical low; atypical high; atypical low; atypical and typical (combined) high; and atypical and typical (combined) low. All antipsychotic medications were converted to CPZ-equivalent doses. (31) (32) (33) (34) (35) The CPZ-equivalent dose of the medication was then classified as low dose (range 1-299 mg) or high dose (≥ 300 mg) of antipsychotic medications. (36) Height and weight were measured with patients wearing light clothing without shoes, using a measuring tape and a digital weighing scale, respectively. Body mass index was calculated as weight in kilograms divided by height in metres squared (kg/m 2 ). Asian cut-offs for body mass index (37) were used to identify those with moderate and high risk of DM and CVD.
Diagnosis of DM and dyslipidaemia was based on inpatients' medical records and their current medication use. The overall prevalence of DM and dyslipidaemia was established by determining fasting blood glucose and lipid levels after overnight fasting. Lipid profile and glucose were measured with Siemens Advia Chemistry system (Siemens ADVIA® Chemistry XPT System, Siemens Healthcare GmbH, Erlangen, Germany) using enzymatic method. Glycated haemoglobin (HbA1c) level was measured with Bio Rad Variant 11 (Bio Rad D100, Bio-Rad Laboratories Inc, CA, USA) using high-performance liquid chromatography.
The overall prevalence of DM was based on the patients' medical records, prescription of medications to treat DM, including insulin injection, and fasting glucose level ≥ 7.0 mmol/L. (38) Similarly, the overall prevalence of dyslipidaemia was based on the medical records, current medications to treat dyslipidaemia (e.g. fenofibrate, gemfibrozil, simvastatin and lovastatin) and a total cholesterol level ≥ 6.2 mmol/L. (38) High-density lipoprotein cholesterol (HDL-C) levels < 1.0 mmol/L or < 40 mg/dL is considered to be a risk factor for coronary heart disease, (39) and Rosenson (40) has suggested that raising HDL-C levels should be a secondary target of dyslipidaemia therapy. Accordingly, low HDL-C level, defined as < 1.0 mmol/L or < 40 mg/dL, (41) was also assessed.
Statistical analysis was conducted using IBM SPSS Statistics 21.0 (IBM Corp, Armonk, NY, USA). The inpatients' sociodemographic characteristics were obtained by descriptive statistics. Multivariate logistic regression analyses were done to examine the effects of sociodemographic characteristics, risk for DM and CVD, antipsychotic medication type by total daily CPZ-equivalent dose, antidepressants and mood stabilisers on medical conditions (i.e. DM and dyslipidaemia). Sociodemographic characteristics, including age group, gender, ethnicity, marital status and education level were entered in the first block to predict DM, dyslipidaemia, and risk for DM and CVD. Subsequently, antipsychotic medication type by CPZ equivalents, antidepressants and mood stabilisers were entered in the second block, and the risk for DM and CVD was entered in the third block to predict DM and dyslipidaemia while controlling for independent variables entered in the first, second and third blocks.
RESULTS
Among 110 long-stay inpatients with schizophrenia or schizoaffective disorder, 85.5% were men. Mean age of patients was 55.9 ± 9.9 (range 25-90) years. The majority of patients were ethnically Chinese (80.0%), single (76.4%), and had moderate or high risk for DM and CVD (46.4%). More than half of our patients had primary education or less, with 30.0% and 38.2% of patients indicating no education and primary education, respectively. The sociodemographic characteristics of the sample are provided in Table I . Mean duration of illness was 28.0 ± 11.5 (range 3-63) years and mean length of stay in the long-stay ward was 99.9 ± 81.2 (range 12-348) months.
In multivariate logistic regression analysis, it was found that Malay (odds ratio [OR] 14.97) and Indian (OR 25.71) patients, when compared to Chinese patients, were significantly more likely to have DM. Patients taking antidepressants (OR 4.56), when compared to patients not taking antidepressants, were found to be significantly associated with dyslipidaemia. The sociodemographic and medical correlates of DM, dyslipidaemia, and moderate and high risk for DM and CVD are given in Table II. The prevalence of DM among inpatients, based on patients' medical records and current medications, was 17.3% (n = 19), of which 5.3% (n = 1) of patients had poor blood sugar control (defined as HbA1c > 8.0%) ( Table III) . Of the 82.7% (n = 91) of inpatients who were undiagnosed based on medical records and current medications, 2.2% (n = 2) were found to have DM (defined as fasting glucose levels ≥ 7.0 mmol/L). Thus, the overall prevalence of DM among inpatients, including those diagnosed through fasting blood test, was 19.1% (n = 21) in our study.
The prevalence of dyslipidaemia in inpatients, based on medical records and current medications, was 62.7% (n = 69), of which 87.0% (n = 60) of patients had normal total cholesterol (defined as total cholesterol < 5.2 mmol/L). None of those undiagnosed patients (n = 41), as per the medical records and current medications, were found to have dyslipidaemia through the fasting blood test (defined as total cholesterol ≥ 6.2 mmol/L). Thus, the overall prevalence of dyslipidaemia, including fasting blood test, was 62.7% (n = 69) in our patients. The prevalence of low HDL-C in inpatients was 27.7% (defined as HDL-C < 1.0 mmol/L or 40 mg/dL).
DISCUSSION
The prevalence of DM in our inpatients with schizophrenia (19.1%) was found to be higher than in the Singapore general population (11.3%). (41) DM was defined as patients with two-hour plasma glucose concentration ≥ 11.1 mmol/L or ≥ 200 mg/dL or who were known diabetic patients on medication in the 2010 National Health Survey in Singapore. (41) This finding was similar to previous studies on long-stay psychiatric inpatients in Singapore (26) and the Netherlands, (25) where the prevalence of DM was 16% and 15%, respectively. The general population had poorer blood control compared to inpatients. It was found that 32.0% of the general population (41) had poor blood sugar control compared to 5.3% of our inpatients. Table IV provides the descriptive prevalence comparisons for DM and dyslipidaemia between the two studies referred here.
Similarly, the prevalence of dyslipidaemia among inpatients with schizophrenia (62.7%) was higher than that of the general population (26.9%). (41) Dyslipidaemia was defined as patients who had total cholesterol levels ≥ 6.2 mmol/L or ≥ 240 mg/dL, or those known to have high cholesterol and were being prescribed medicine in the 2010 National Health Survey. (41) This was in line with another study on inpatients treated with antipsychotics, which found that 66.7% of them had dyslipidaemia. (27) A higher proportion of inpatients in our study had good control of their cholesterol level when compared to the general population -87.0% of inpatients had normal total cholesterol levels compared to 42.3% in the general population.
Although the prevalence of DM and dyslipidaemia were found to be higher in inpatients, these two chronic illnesses were well controlled among inpatients with schizophrenia when compared to the general population. Also, few inpatients were undiagnosed for DM while none were undiagnosed for dyslipidaemia in our study. This could be due to the high standard of care coupled with the routines and conditions prevalent in our wards, as smoking is strictly prohibited, patients are regularly monitored for physical illness, patient diet is supervised and patients regularly exercise. Patients with DM also have meals tailored to their needs. For a majority of inpatients with dyslipidaemia, the first line of treatment is through diet control; only when diet control is deemed ineffective are patients prescribed medication. Patients on medications, however, continue to have their diets controlled. Inpatients of Indian and Malay ethnicities were more likely to have DM when compared to Chinese patients. However, other variables, such as moderate and high risk for DM and CVD, antipsychotic medication type by total daily CPZ-equivalent dose, antidepressants and mood stabilisers, were not significantly associated with DM. It appears that ethnicity was the only factor that affected DM, but not dyslipidaemia, in our inpatient population. It should be noted, though, that due to our small sample size, the OR might have been inflated. Gordóvil-Merino et al (42) have suggested that Bayesian estimations in logistic regression would be able to provide more stable distributions. However, they found that this was still unable to solve problems generated by asymmetric distributions based on small samples. As this simulation only involved two independent variables (IVs) (a binary IV and a continuous IV), it may need further investigation. Further studies are therefore necessary to confirm the association found in our population between DM and ethnicity. Yet, other studies in the Singapore general population, such as the National Health Survey conducted every few years in Singapore, observed a similar trend in differences between the ethnic groups. (41) For the 1992, (43) 1998, (44) 2004 (45) and 2010 editions, there was a consistent trend, where Indian persons had the highest prevalence of DM, followed by Malay and Chinese persons in that order. For example, in the recent 2010 survey, (41) the prevalence of DM was 17.2% for Indian, 16.6% for Malay and 9.7% for Chinese people. In their review paper, Misra and Vikram (46) found that Asian Indians have a high prevalence of insulin resistance syndrome, which may be the basis of their greater than normal tendency to develop DM and early atherosclerosis. Similarly, Indians were more prone to develop central obesity with insulin resistance and glucose intolerance compared to the Malays and Chinese in a study from Singapore. (47) In another Singapore study that examined ethnic differences among patients with DM, the authors found that Malay patients had the highest body mass index while Indian patients had the highest HbA1c levels and were more likely to have a positive family history of DM. (48) The prevalence of low HDL-C was 27.7% and 8.1% in our inpatients and the general Singapore population, (41) respectively, suggesting that lower HDL-C levels were more common among long-stay inpatients with schizophrenia. This may indicate a hitherto unappreciated higher risk of coronary heart disease among these inpatients when compared to the general population. Some interventions suggested by Rosenson (40) to raise HDL-C levels were through therapeutic lifestyle changes (including smoking cessation, weight loss, exercise and diet) and pharmacological interventions (including statins, fibrates and niacin). Clinical endpoint studies that involved the use of statins, fibrates and nicotinic acid have indicated the benefit of raising low HDL-C plasma levels in patients with or at risk of premature coronary heart disease. (49) These were used either as monotherapy or in combination, and nicotinic acid was found to be the most potent agent for raising HDL-C. Antidepressants were found to be significantly associated with dyslipidaemia. Unfortunately, there is scant evidence in previous literature about the association between antidepressants use and dyslipidaemia, among those with schizophrenia. Certain antidepressants such as fluoxetine, fluvoxamine and sertraline were found to be associated with abdominal obesity and hypercholesterolemia in a general population study. (50) Among patients with generalised anxiety disorder, Beyazyüz et al (51) studied the effects of selective serotonin reuptake inhibitors on metabolic parameters after 16 weeks of treatment and found that the level of total cholesterol was significantly increased for patients taking sertraline, while patients taking paroxetine had a significant increase in a number of parameters including total cholesterol, low-density lipoprotein and triglycerides. Therefore, patients with psychosis, when prescribed a combination of antipsychotics with antidepressants, need to be regularly monitored for weight gain, DM and dyslipidaemia. Cormac et al (52) provided suggestions on health promotion activities, which included smoking cessation, physical activity, diet and weight management, to be implemented to improve physical health of long-stay patients. There is strong evidence that shows the effectiveness of lifestyle interventions through diet and exercise for managing risk factors of CVDs in patients with severe mental illness. (53) As earlier mentioned, smoking is strictly prohibited in our wards. Inpatients' weight and physical illnesses (e.g. DM and dyslipidaemia) should continue to be monitored, and their diet and exercises planned to manage such comorbidities. Thus, management of these physical illnesses in inpatients will help in maintaining good physical health for patients with schizophrenia and subsequently contribute to lowering of excess mortality through a reduction in CVD. In general, our study underscores the benefits of long-term care in managing patients' physical illnesses by regulating diet and physical activities.
Some of the limitations of this study were its small sample size and predominantly male sample. Inpatients who were cognitively impaired, had behavioural issues, were unable to speak and understand English, Chinese or Malay, and those unable to give consent were not recruited into the study. This reduced the number of patients that was approached for inclusion. Thus, our results should be interpreted with caution, as it may not be generalisable to patient populations who are unable to provide consent or unable to complete the self-administered questionnaires.
Notwithstanding the limitations stated above, this study is one of the few single-site studies done in a long-stay psychiatric hospital in Singapore. Given that long-stay inpatients with schizophrenia are an extremely vulnerable group, it was ensured that only patients who were cognitively able to provide consent were recruited. Multiple languages were used to ensure more patients were included in the study. All measurements were carried out using standardised procedures by trained staff, and laboratory investigations were performed on all patients using an accredited centralised laboratory. Further studies, with a bigger sample size, should be done to understand more about the associations between physical and mental illness and the interventions that can be implemented to improve patients' health.
